Effects of acetaminophen on cadmium metabolism in mice.
Acetaminophen (ACM) administration to mice of the (C57BL/6 X DBA/2)F1 strain produced a typical hepatic centrilobular necrosis similar to that observed in rodents and humans. To determine the effects of this drug-induced necrosis on cadmium (Cd) metabolism, mice were given a sublethal dose of CdCl2 . 2.5 H2O containing 109CdCl2 and maintained for a period of time sufficient for Cd-metallothionein (Cd-MT) to be synthesized and distributed. Subsequent administration of ACM ip or po evoked a marked redistribution of Cd from livers to kidneys of mice, and increased the amount of Cd excreted in urine and feces. There were only minimal or no effects on Cd concentrations in other organs assessed. The effect of ACM on Cd redistribution was antagonized by administration of cysteine, a glutathione precursor, and was enhanced by pretreatment with phenobarbital, a potent inducer of the cytochrome P-450 mixed-function oxidase system. Pretreatment of mice with ACM 6 or 24 hr prior to Cd administration caused aberrations of the normal Cd distribution pattern, but no effect was noted when Cd administration was delayed for 48 hr after ACM injection, indicating recovery of the mechanisms of Cd-MT synthesis and sequestration. Sephadex G-75 gel filtration chromatography of serum from ACM-treated mice showed that most of the Cd was associated with high-molecular-weight proteins, and only a minor portion was present as Cd-MT. Cd excreted in urine was predominantly in a low-molecular-weight form, but there was evidence of two minor components of higher molecular weight, neither of which eluted as Cd-MT. Cd excreted in feces was insoluble following homogenization in 0.25 M sucrose solution. Cd in livers and kidneys of ACM-treated mice eluted as Cd-MT. It was concluded that persons who have a moderately high Cd burden may be at risk of Cd nephrotoxicity if they incur hepatic necrosis subsequent to ACM abuse.